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This invention relates to electric switches of 
the rotary blade, multiple contact type, especially 
adapted for the control of multiple circuits either 
conjointly, in successive order, or in selected 
groups, as may be desired. 
The Switch is particularly intended for the 

Control of fire alarm and similar and associated 
circuits where reliability of circuit control is im 
parative, irrespective of the frequency, or in 
frequency, of operation of the Switch. 
Hence one of the objects of the present inven 

tion is the provision of a multiple circuit Switch 
having an improved construction for enclosing 
the operating mechanism and contact surfaces so 
as to protect the cooperating parts against me 
chanical injury and to exclude foreign matter 
Such as dust, insects and the like from access 
thereto. 
A further object is an improved form of sta 

tionary contact member that is a continuous 
metal member free from joints from its contact 
surface to its electrical connection with the cir 
cuit conductor and has provision for a mechani 
cally secure electrical connection with the con 
ductor independently of the use of Solder and 
preferably has provision for a separate soldered 
Connection with the conductor So as to insure a 
permanently maintained positive electrical con 
nection between the conductor and the contact 
member. 

It is also an object to provide the contact 
member with means which mechanically grips 
and Supports the conductor about the insulation 
thereof to relieve the metal conductor from di 
rect strain and thus reduce the liability of the 
conductor to break. 

It is a still further object to provide, in a con 
tact member having the foregoing characteristics, 
Such formation and arrangement that perma 
nency of electrical connection may be insured 
by immersing in molten solder that portion of 
the contact member which mechanically grips 
the circuit conductor or conductors without 
thereby immersing in or bringing into contact 
with the molten solder either the portion of the 
contact member which engages the conductor in 
sulation for support thereof or the contact sur 
face of said member, 
Another object is the provision of a multiple 

conductor switch having a stationary contact 
member assembly, or stator, comprising any de 
sired number of juxtaposed insulating rings 
clamped in axial alignment and each having 
closely circumferentially spaced radial slots in 
one of their radial faces that provide passages 

(C. 200-15) 
adapted to receive and retain the stationary con 
tact members, the contact members being iden 
tical and each being so arranged that it is re 
taineil in its passage without the use of attaching 
ScreWS or the like. 

For some purposes the Switch stator may be 
provided with more contact member receiving 
passages than there are contact members and it 
is an object of this invention to provide means 
which removably occupy the excess passages to 
exclude the passage of foreign matter there 
through into the interior of the switch. 
A further object is the provision of a switch 

of the type described. Wherein the movable Con 
tact or bridging members are carried by insulat 
ing rotors and are so arranged that the plural 
bridging members of a rotor can be electrically 
connected or insulated, as may be desired for cir 
cuit control, the rotors being mounted on the 
same or different operating Spindles So that all 
rotors can be rotated in unison or selected rotors 
can be rotated independently. 
For many uses of such switches, it is desirable 

that means be provided whereby external indi 
cation will be given of the positioning of the 
movable or rotor contact with relation to the 
stator contacts; as by keying, or otherwise firmly 
securing against relative rotation, an external 
pointer and the internal rotors on a spindle or 
shaft, and providing Suitable indicia along the 
path of the pointer. With such an arrangement, 
if there are two or some even number of such 
indicia, it is desirable, in the interest of Sym 
metrical appearance, that the various parts shall 
be so assembled that, when the pointer is in 
vertical position, the rotor contacts shall be mid 
Way between their full connecting positions with 
relation to adjacent stator contacts, in order that 
the indicia for such positions shall be situated 
equidistant at respective sides of such vertical 
position of the pointer. However, if there are 
three, or some odd number of such indicia, it is 
correspondingly desirable that the parts shall be 
So assembled that when the pointer is in a ver 
tical position the rotor contacts will occupy a 
full contacting position with relation to stator 
Contacts. On the other hand, it is desirable 
that when a group of such switches are to be 
mounted upon a single panel, or upon a group of 
aSSOciated panels, it shall be unnecessary to ro 
tatively differentiate between the stator structure 
positioning of Switches having rotor contacts in 
full contacting positions from those having such 
contacts in intermediate position, when the 
pointer is vertically positioned. 
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It is therefore another object to provide rotor 

structure formed for association with the spindle 
in alternative positions whereby, for a given posi 
tioning of the shaft, (and hence, of a pointer fixed 
thereon) rotor contacts may be brought into full 
engagement with stator contacts or midway be 
tween two Such contacts. 
The switch of the present invention is intended 

for back-of-board or panel mounting and is SO 
arranged that the operating members at the front 
of the board or panel are excluded or insulated 
from any current carrying path, 
One of the purposes of the present Switch is 

for the resistance control of circuits and an ob 
ject of this invention is the provision of a switch 
having a mounting for the resistors, with the 
switch so arranged that one Section thereof car 
introduce resistance in and remove it in fine 
steps simultaneously from both conductors of a 
circuit and another Section thereof can introduce 
resistance in and remove it in coarse steps sini 
larly from both conductors of the circuit. 
Another object is generally to improve the con 

struction and operation of multiple conductor 
Switches. 
Other objects of this invention, and the fea 

tures of construction by which they are attained, 
will be pointed out hereinafter in connection with 
the description of the illustrated embodiments of 
the invention. 

Like reference characters denote the same parts 
throughout the various views of the accompany 
ing drawings, in which 

Figure 1 is a side elevation partly in section of 
a multiple conductor Switch embodying the pres 
ent invention; 

Fig. 2 is a section taken along line 2-2 of 
Fig. 1; 

Fig. 3 is a sectional view of the switch of Figs. 
1 and 2 taken along line 3-3 of Fig. 2; 

Fig. 4 is a section taken along line 4-4 of 
Fig. 1 and illustrating particularly a group of 
resistors and the mounting therefor; 

Fig. 5 is a detail of a resistor mounting; 
Fig. 6 is a perspective view and Fig. 7 is a 

side elevation of a stationary contact member; 
Fig. 8 is a sectional detail taken along line 8-8 

of Fig. 2 and illustrating particularly a closure 
member for a contact passage of the stator; 

Fig. 9 is a perspective view of the closure mem 
ber of Fig. 8; 

Fig, 10 is a perspective view of the rotor mem 
ber of Fig. 2; 

Fig. 11 is a sectional detail taken along line 
- of Fig. 2 and illustrating the manner of 

attaching a pair of bridging members in mutually 
insulated relation to the rotor member; 

Fig. 12 is a sectional view similar to Fig. 11. 
but illustrating a manner of attaching a single 
bridging member to the rotor member; 

Fig. 13 is a sectional view similar to Fig. 11 
but illustrating the manner of electrically con 
necting the bridging members of and attaching 
them to the rotor member; 

Fig. 14 is a plan view of a modified form of 
bridging member; 

Fig. 15 is a section taken along line 5-5 of 
Fig. 3; 

Fig. 16 is a front elevation of the dial plate 
and operating knobs of the switch of Fig. 3; 

Figs. 17 and 18 are alternative arrangements 
of the Switch and resistor connections of the 
switch of Fig. 1; 

Fig. 19 is a Sectional elevation of a single spin 
k 
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dle switch constructed otherwise generally like 
the switch of Fig. 1; and 

Fig. 20 is a front view of the dial plate and 
operating knob of the switch of Fig. 19. 
The Switch herein illustrated comprises a stator 

20 in the form of an enclosing casing that carries 
the stationary contact members 22 and a rotor 
24 that carries the movable contact or bridging 
members 26. The stator comprises a series of 
stator rings 28, as many as may be desired, com 
posed of a Suitable insulating material, as an 
artificial resin, disposed in juxtaposed concern 
tric relation with the radial end faces of con 
fronting rings in contact and with the end face 
of the innermost ring disposed against the flat 
face of a metal mounting plate or disc 30 which 
Overlies and forms a closure for one end of the 
chamber Within the rings. The rings are se 
Cured to Said disc by Screws 32, which are passed 
loosely through the rings and are screw threaded 
into Said mounting disc whereby to hold the disc 
and rings in the aforesaid relation. The screws 
are longer than are necessary for clamping pur 
poses alone So that they can be backed off with 
out becoming detached from the mounting disc, 
to thereby permit the axial separation of the 
Stator rings for inserting the stationary contact 
members therebetween. Sleeves of insulating 
material 3, may be provided over the screws for 
the purpose of increasing the electrical break 
down between Such screws and current carrying 
partS. 
The Switch is adapted to be mounted on the 

back of a Switchboard or panel 33 and the mount 
ing disc has a hub 34, herein illustrated as fixed 
in the disc, which bears against the rear face 
of the panel and holds the stator spaced there 
from. A bushing 36 is passed through the panel 
and is screw threaded into the hub and clamps 
the hub and hence the stator to the panel. The 
rear Open end of the stator chamber is closed by 
a cover plate or disc 38 which is secured against 
the end stator ring by stud bolts 40, in Fig. 1, 
and by Screws 42, in Fig. 19, the disc having aper 
tures 44, see especially Fig. 19, through which 
the heads of the ring clamping screws 32 can 
paSS freely, So that the cover disc can be re 
moved without disturbing the ring assembly. In 
Fig. 1, the top stud 40, and in Fig. 19, the top 
Screw 32', are longer than the others and are 
located in a passage 46 in the panel 33 for the 
purpose of holding the stator against rotation. 
Each stator ring is provided with a number 

of radial slotS or grooves 48 in one radial end 
face thereof, the rings being assembled with the 
slots all facing in one direction as toward the 
mounting disc So that the slotted face of one 
ring is in contact with the unslotted face of the 
immediately adjacent ring. Each slot in about 
the middle of the bottom face thereof has a de 
pression 50 cooperating with a contact member 
or slot closure, as the case may be, to hold them 
in the slot. As here shown each stator ring has 
twelve slots each of which can receive a station 
ary contact member 22, all of which contact mem 
bers are identical. 

Each stationary contact member, see especial 
ly Figs. 2, 6, and 7, is formed from a single metal 
sheet so that all its various parts are integral with 
each other and there is a complete absence of 
joints in the conducting path of the contact 
member from the conductor engaging part to the 
contact surface thereof. The contact member 
comprises two generally flat integral body men 
bers 52 and 54 wide enough to enter the slots 48 
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2,038,405 
in the stator rings comfortably and be retained 
therein against undue edgewise movement and 
long enough to project sufficiently into the stator 
chamber to be engaged by a bridging member, 
as illustrated in Fig. 2. The two body members 
are reflexed into engagement with each other at 
that portion adapted to be located within the 
chamber and the Outer face 56 of each thereat 
is adapted to make independent contact with the 
bridging member of the rotor. Above the con 
tact face, the member 54 is reflexed away from 
the other body member 52 so that the uncom 
pressed thickness of the contact is greater than 
the depth of the ring slots 48, whereby the con 
tact members will be frictionally retained in the 
slots. Said member 54 is provided with a hump 
or conical projection 58 that is adapted to enter 
the depression 50 of the ring slot whereby to hold 
the contact member definitely in the ring slot 
when the rings are clamped together. The out 
er end of the member 52 is provided with a pair 
of laterally outstanding ears 69, 60, that are 
adapted to be clamped about a conductor. The 
outer end of the member 54 is provided with sets 
of laterally outstanding ears 62, 62, located on 
opposite sides of the member 52 and adapted to 
be clamped around the insulating covering of a 
conductor. 
The manner of applying the ears 68, 60 and 

the ears 52, 82 to the end of a conductor or to 
the ends of two conductors is illustrated in Fig. 2. 
As there shown, the bare wire is firmly held by 
the ears 6, 69, which are tightly clamped around 
it. Where there is but a single conductor 64 to 
be connected to a member 22, the bare end of 
Such conductor is doubled upon itself and the 
doubled Sections are clamped between the ears 
60, S0. If two conductors are to be connected 
to a single member 22 (as in the instance of the 
conductors 64", 64’ of Fig. 2) the ends of such 
conductors are situated Side by side between the 
ears 6, 60 of their associate member 22, and said 
ears are tightly clamped around the ends, there 
by holding them in firm mechanical engagement 
with one another and with said member. In n 
stances where a number of the members 22 are 
interconnected by a continuous bare wire-such 
wire passes from one member to another, being 
doubled upon itself and the doubled sections 
clamped between the ears 60, 60 of each of the 
members. 

55 

60 

75 

The ears 62 are formed around the insulating 
covering of the wire, thereby providing a firm 
Support for the conductor so as to relieve it from 
strain and prevent crystallization of the Wire 
firmly held between the ears 60, 60 and, by tak 
ing advantage of the comparatively large radius 
of the resilient support afforded by the rubber 
insulation of the conductor, avoiding short bends 
and crystallization at point of support which 
might otherwise result from vibrations. When 
two insulated conductors are connected to one of 
the members 22, the insulation of one conductor 
is gripped by One set of the ears 62, and that of 
the other conductor by the other set of such ears. 
Where but one wire is connected, the ears 62 of 
One of the Sets are bent down upon themselves so 
as to avoid interference with adjacent members 
22. In order to facilitate the application of 
Soldier for insuring permanency of effective elec 
trical connection between conductor wires and 
the members 22, the ears 60, 60 are so situated 
with relation to the ears 62, 62, that said ears 
60, 60 and the wire ends clamped therebetween 
may be dipped into a receptacle containing molten 

3 
soldier without bringing the ears 62, 62 or the in 
Sulation clamped thereby into engagement with 
the molten solder. 
The contact members are adapted to be placed 

in operative position in the stator by inserting 
them in the slots, of the assembled stator and 
pushing them to their intended places; the com 
pressibility of the contact member permitting 
this to be done. Pursuant to this practice, the 
Stator can be assembled without the contact 
members, and the latter can be subsequently in 
Serted. In the occasional instances in which 
Several Contact members are affixed to a common 
conductor before they are placed in the stator, 
it will be convenient to separate the stator rings 
somewhat to facilitate the insertion of such con 
tact members as a group. When the contact 
members are in position the projection 58 thereof 
retains them against unintentional detachment 
from the stator. 
A closure strip is provided for contact slots in 

the stator that are not occupied by contact mem 
bers, so as to exclude entrance of foreign matter 
Such as dirt, insects, and the like, into the in 
terior of the stator where the presence of such 
foreign matter might seriously interfere with the 
reliable operation of the switch. The slot closure, 
See especially Figs. 2, 8, and 9, comprises a re 
silient strip 68 having a width about equal to the 
Width of a slot 48 and adapted to be received 
therein. The strip is reflexed or bowed in the 
middle So as to bear frictionally against the bot 
ton of the slot and also against the face of the 
adjacent ring and has a hump or conical pro 
jection 0 adapted to enter the slot recess 50 and 
hold the closure definitely within the slot. The 
Strip at the top has an ear 72 that is bent at 
right angles with the body of the strip and is 
adapted closely to overlie the entrance of the slot 
and thus Seal it in a sufficiently tight manner to 
exclude foreign matter. The slot closures can be 
inserted in the slots without requiring the sepa 
ration of the stator rings. This also is or can be 
the case with the stationary contact members. 
The rotor 24 carries the bridging members 26 

that bridge and electrically connect selected sta 
tionary contact members 22. A series of such 
rotors including as many as desired may be pro 
vided although but two are herein shown in Figs. 
3 and 19. The rotor members are or can be 
identical. As shown in Fig. 10, each comprises a 
hub 86 and a radially outstanding flange 88 both 
integral and formed of a suitable insulating ma 
terial, as a moulded artificial resin. The hub is 
provided axially with a passage 90 therethrough : 
arranged to receive an operating spindle; the con 
struction arrangement being such as to provide a 
driving connection between said rotor 24 and the 
intended spindle as, through the use of hexagonal 
Contour of Said passage 90 and of the co-engaging 
portion of its supporting spindle. The rotor 
member is adapted to carry either one or two sets 
of bridging members 26 as the circuit require 
ments may indicate. 
The bridging member, see especially Figs. 2, 3, 

and 10 through 14, comprises two discoidal plates 
92 of resilient material having registering open 
ings 94 therein through which the hub of the rotor 
member projects. The plates are provided with 
diametrically opposed holes 96 through which 
rivets are passed to secure the plates to the rotor 
member in normal contact with each other. Each 
plate is provided with a contact member or blade 
98 that is adapted to engage the stationary con 
tact members. Such blade outstands beyond the 
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edge of the plate and is connected therewith by a 
neck 00 and is provided at its opposite ends with 
wings 102 that are inclined toward the outer face 
of the plate. The openings 94 are preferably 
elongated in the direction of the contact blades 
to give more uniform flexibility. The contact 
blades of the cooperating pair of plates confront 
and are normally maintained in contact with each 
other by the inherent resiliency of the plates. 
One blade preferably has a small angular lead 
over the other blade so that a stationary contact 
member can be engaged by one blade before its 
companion blade leaves the contact member in 
the next adjacent slot of the stator. 
The stationary contact members are embraced 

between the biades which wipe over and make 
independent contact with the contact Sections 56 
of the body incrmbel's 52 and 58 of the stationary 
contact mennbars, 22, and are pressed thereagainst 
by the inherent resiliency of the apertured plates 
92, thereby insuring good electrical engagement 
between the stationary contact members and the 
bridging memberg. For some purposes each bridg 
ing nhember will have two diametrically opposed 
sets of contact bladas as illustrated in FigS. 2 and 
10, in which case each bridging plate makes an 
independent electrical connection between the 
contact members. For other purposes the bridg 
ing member may have but one set of contact 
blades as illustrated in Fig. 14. Where the bridg 
ing member has opposed contact blades, a rotor 
member, in some instances, may have but One 
bridging member in which event it can be secured 
to the rotor member, on one side of the flange 
88 thereof by a pair of rivets 94, (see Fig. 12), 
fixed in diametrically opposed axially extended 
passages 06 in the flange and having reduced 
extensions f 8 extended through the rivet holes 
95 of the bridging member. 
The rivets can be either of metal or of SOme 

insulating material, such as fibre or artificial 
resin, although as here shown they are fibre rivets 
and have spling lock rings O received in grooves 
in the extensions f 8 thereof to retain the bridg 
ing members thereon. The rotor member also 
can carry two bridging members, as illustrated in 
Figs. 3, 10, and 13, on opposite sides of the flange 
88 and secured to the rotor member by rivets 2, 
usually of fibre or other insulating material hav 
ing reduced end extensions that carry the bridg 
ing members. The single contact type of bridging 
niember illustrated in Fig. 14 is usually employed 
in pairs on a common rotor member and both are 
electrically connected through metal rivets f l 4, 
Fig. 13. 
The fange 88 of the rotor member is provided 

with two sets of diametrically opposed Rivet pas 
sages 06, see especially Fig. 2, which sets are right 
angularly disposcoi to each other, so that the con 
tact blades of the pair of bridging members of a 
rotor member can be right angularly displaced, 
if desired, for some circuit control purposes. 

In the switch of Fig. 19 both rotor members are 
carricci by the same opcrating Spindle, whereas, 
in the switch of Fig. 3 the rotor members are car 
lied by indicpendently rotatable Spindles. I: Fig. 
9 the spindle 3 is journaled in the bushing 38 
and also has a reduced real extension 8 that 
is journal Gd in the rear cover plate or disc 38. 
'ihe spindle within the stator casing, as here 
shown, is non-circular, having a hexagonal Sec 
tion 20, on which both rotors 24, 24 are disposed, 
the fit between the spindle and the rotors being 
such that the latter are restrained from any 
harmful amount of independent rotary movement 
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while being free for a restricted amount of axial 
movement so that they can align themselves with 
the stationary contact members. Spacer discs 
22 are disposed on the spindle between the rotors 
and the cover discs 30 and 38 to located the rotor 
members properly within the stator. 
The end of the spindle projects forwardly of 

the panel 32 and has a knob 24 of insulating ma 
terial Secured thereto by a screw 26 which is 
screw threaded in the spindle and bears against 
the inner face of a metal insert 28 which re 
ceives the spindle and is moulded in the knob. 
The axis through the knob. 24 and its pointer 30 
is displaced from a center line through a pair Of 
diametrically opposed corners of the hexagonal 
section of the spindle by one quarter of the angular 
Spacing between two adjacent contact slots of 
the stator for reasons which will be hereinafter 
more fully explained. The knob Overlies the Outer 
end of the bushing 36 and the hexagonal section : 
20 overlies the inner end of the bushing so that 

ul due axial ranovement of the Spindle is prevented, 
irrespective of relatively Small variations in the 
thickness of panel 33. The knob 24 has a 
pointer 30 winich sweeps over a dial plate 32 
secured to the front face of the panel under the 
knojo to indicate the particular connections corre 
sponding to the pointer position. When desirable, 
the dial plate may be provided With Oile or more 
forwardly directed stop pins, such as the pins 34, 
adapted to be engaged by the pointer to prevent 
the spindle from being rotated further than is 
intended in either direction. 
In the Switch of Fig. 3 the rotor members are 

independently rotatable, the rotor member 82 
being carried by a spindle 36 and the rotor mem 
ber 84 being carried by a Separate Spindle 38 
which is journaled within and coaxially of the 
spindle 36, which latter is journaled in the bush 
ing 36. The spindle 36 has a hexagonal part 40 
located within the stator and on which the rotor 
member 82 is mounted. The Spindle 38 has a 
hexagonal part 42 disposed at the end of the 
hexagonal part 40 and carrying the rotor men 
ber 84. Said spindle 38 also has a reduced exten- ' 
sion 44 which is journaled in the cover plate 38. 
The spindle 36 projects forwardly of the panel 

32 and has a knob 46 thereon the hub of which 
has a key 48 located in a keyway 50 of the spin 
dle, the keyway being in line with a corner of the 
hexagonal section 40 of the Spindle. The Spindle 
38 extends forwardly beyond the spindle 36 and 
has a knob 52 thereon disposed in front of the 
knob 46 and scoured to the Spindle by a Set screw 
54. A dial plate 56 is secured to the front face 

of the panel and has an outwardly extended pro 
jection 58, see especially Fig. 15, that is alter 
nately engageable with an internal lug 6 of the 
knob 46 in its rotation in opposite directions, to 
iimit the extent of angular movement thereof. 
The axis of the lug 60 is displaced from the 

diametrical line through the key 48 by an angle 
equal to one-quarter of the angular spacing be 
tween two adjacent contact slots in a stator ring. 
The center line through a pair of opposed rivet 
passages 06 in the rotor member 82 is displaced 
from the center line through a pair of diamet 
rically opposed corners of the hexagonal section 
of the spindle by one-quarter the angular spacing 
between two adjacent contact slots of the stator. 

For many uses of such switches, it is desirable 
that means be provided whereby external indica 
tion would be given of the positioning of the 
movable or rotor contact with relation to the 
stator contacts; as by keying, or otherwise firmly 
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2,088,405 
Securing against relative rotation, an external 
pointer and the internal rotors On a Spindle Or 
shaft, and providing suitable indicia along the 
path of the pointer. 
With such an arrangement, if there are two 

or some even number of such indicia, it is desir 
able, in the interest of symmetrical appearance, 
that the various parts shall be so assembled that, 
when the pointer 30 of the hub 24, or an equiv 
alent mark on the knob 46, is disposed along the 
vertical center line through the shaft, the rotor 
contacts shall be mid-way between the full con 
tacting positions with relation to adjacent stator 
contacts, in order that equal numbers of such 
indicia shall be symmetrically disposed at respec 
tive sides of such center line. However, if there 
are three or Some odd number of Such indicia, it 
is correspondingly desirable that, when the 
pointer is disposed along the vertical center line, 
the rotor contacts shall be in full contacting po 
sition with relation to stator contacts, in order 
that the indicia of some one position may be sit 
uated on such center line, and equal numbers of 
other indicia situated at respective sides thereof. 
The change from one to the other desired result 
can be attained, with the described angular dis 
placement of the rotor bridging members, by 
simply turning the rotor endwise on its spindle. 
One use for the Switch herein described is to 

control the resistance of a circuit by providing 
for insertion of resistance in and removal of re 
sistance from the two sides of a circuit simulta 
neously by steps of coarse and also fine degree. 
The switch of Figs. 1, 2, and 3 is especially adapt 
ed for Such Service and the Stator casing carries 
the resistors. The stud bolts 40, 40', see Figs. 1, 
3, 4, and 5, are extended rearwardly of the stator 
and carry thereon a series of insulating spacer 
discs 62 that are clamped against each other 
and also against the end cover disc 38 by nuts 
f64, screw threaded on the ends of the stud bolts. 
Between certain spacer discs are located resistor 
mounting members 66, each stud bolt having 
two Such members which are disposed in con 
fronting relation with the corresponding mount 
ing members of the other stud. Said mounting 
members are identical. Each comprises a resil 
ient metal plate having a stud receiving hole 68 
therein and a pair of diverged arms 70 formed 
With horizontal Sections f2 and terminated in 
pointed end sections or prongs f4 which are gen 
erally parallel with and are spaced from the 
body of the plate. The prongs of the correspond 
ing upper and lower plates of the two studs con 
front each other. 
A tubular resistor element f T6 of ordinary 

Well known construction, comprising a tube or a 
cylinder having recessed ends and carrying re 
sistance material, usually a resistance wire, and 
provided with a series of taps f, 8, is disposed 
removably between each pair of corresponding 
prongs, the prong arms being flexed outwardly 
to permit the entrance of the tubular element 
therebetween and resiliently engaging the ele 
ments with considerable pressure. Certain of the 
resistor elements may have greater resistance 
than others and may be disposed between one 
or the other mount, as may be best suited for 
the convenient connection of their taps to the 
circuit and to the Stationary contact members of 
the Switch. 

Each resistor is provided with six taps 78 
each of which is connected with a different con 
secutive one of the eleven consecutive stationary 
contact members of a stator ring, the remaining 
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contact members of the ring being connected to 
gether and to one of the end taps of the resistor 
by a common conductor 80 as illustrated in Fig. 
2 and in the circuit diagrams of Figs. 17 and 18. 
Each resistor is connected to the contacts of a 
different stator ring, the high resistance resistors 
being connected to the contacts associated with 
one rotor member and the low resistance re 
sistors being connected to the contacts associated 
with the other rotor member. Hence the taps 
of both high resistance resistors can be changed 
simultaneously and independently of the chang 
ing of taps of the low resistance resistors which 
also can be changed simultaneously. 

In Fig. 17 are shown the circuit connections 
wherein One high and One low resistance resistor 
and their respective Switch elements are inserted 
in Separate conductors a and b of a circuit to vary 
Separately the resistance of both sides of the cir 
cuit in coarse or in fine steps. In Fig. 18 all re 
sistor elements are inserted in series in the same 
conductor to vary the resistance separately in 
fine or c0arse steps. 

Figs. 17 and 18 merely illustrate two of a large 
number of possible uses for the switch of the 
present invention in controlling multiple con 
ductor circuits. 

It will be understood by those skilled in this 
art that still other changes in number, form and 
arrangement of parts might be made without de 
parting from the spirit of this invention; it 
should therefore be understood that the language 
used in the following claims is intended to cover 
all of the generic and specific features of the in 
vention herein described and all statements of the 
Scope of the invention, which, as a matter of lan 
guage, might be said to fall therebetween. 
We caim: 
1. A multiple conductor electric Switch com 

prising a stator casing having a peripheral wall 
formed with contact member receiving slots, a 
rotor rotatably disposed within said casing and 
carrying a contact bridging member, said stator 
having said slots distributed around said rotor 
for holding stationary contact members in posi 
tion for engagement by said bridging member, 
and stationary contact members situated in re 
Spective ones of said stator slots, each contact 
member having a conductor engaging portion 
exteriorly of said casing, a portion for engage 
ment by said bridging member interiorly of said 
casing and a portion intermediate said two first 
named portions and integral therewith, said con 
tact members further being of such size and con 
tour that said second and third named portions 
thereof are insertable from the exterior through 
Said slots so as to bring said second named por 
tions into operative position in said stator, and 
said third named portions involving means for 
retentatively engaging walls of said slots. 

2. A multiple conductor electric switch com 
prising, in combination, a stator having an an 
nular wall provided with a plurality of identically 
formed contact member receiving slots there 
through, a rotor rotatable within said stator and 
Carrying a contact bridging member, stationary 
contact members associated with certain of said 
slots and each having a portion for engagement 
by said bridging member and situated within 
said stator and a second portion integral with 
Said first named portion and situated within an 
associated one of Said slots, said portions of 
Such size and contour as to facilitate passage 
of said first named portion from the exterior of 
Said Stator through any One of Said slots and 
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each contact member comprising means for re 
movably retaining said second portion in any 
one of Said slots, and closure members remov 
ably retained in slots unoccupied by said con 
tacts. 

3. A multiple conductor electric switch com 
prising a stator having a series of juxtaposed 
concentric identical insulating rings which have 
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circumferentially spaced radial slots in one of 
their radial end faces, which slots extend entirely 
across said rings and are traversed by the un 
slotted radial faces of the immediately adjacent 
rings, means for securing said rings in the afore 
Said relation and also with the corresponding 
slots of all rings in axial alignment, stationary 
contact members associated with certain of said 
slots which are situated in axial alignment, said 
members having a contact face portion project 
ing interiorly of said rings, a second portion in 
tegral with said face portion and situated with 
in one of Said slots and a conductor engaging 
portion extending exteriorly of said ring, said 
face portion and said second portion of such size 
and contour as to facilitate passage of Said face 
portion from the exterior of said rings through 
any one of said slots and each contact member 
comprising means for removably retaining said 
Second portion thereof in any one of Said slots, 
and a rotor carrying a bridging member disposed 
within Said rings and rotatable for effecting in 
terconnections between said contact members. 

4. A multiple conductor electric switch com 
prising a mounting plate, a Series of juxtaposed 
concentric insulating rings bearing against one 
face of said plate, attaching Screws passed 
through said rings and into said plate for Se 
curing said rings in the aforesaid relation, a COver 
plate overlying the open end of said Series of 
rings and seated upon the Outermost ring, Screws 
independent of the aforesaid Screws for clamp 
ing said cover plate to said ring, Stationary con 
tact members retained between said rings, said 
members having conductor engaging portions ex 
teriorly of said rings and contact faces interiorly 
of said rings, and a rotor rotatable within Said 
rings having a bridging member engageable with 
said contact faces. 

5. A multiple conductor electric Switch com 
prising a mounting plate, a series of juxtaposed 
concentric insulating rings bearing against One 
face of said plate, means Securing Said rings 
removably in the aforesaid relation, a cover plate 
overlying the end of said series of rings and bear 
ing against the outermost ring, means Securing 
said cover plate to said mounting plate, said in 
sulating rings each having a plurality of cir 
cumferentially spaced radial slots in one radial 
face thereof, which slots are traversed by the 
unslotted face of the confronting ring, contact 
members retained in certain of said slots, Said 
members having conductor engaging portions ex 
teriorly of said rings and contact faces interiorly 
of said rings, a rotor rotatably disposed within 
said series of rings having a bridging member en 
gageable with said contact faces, and slot closure 
members retained in slots unoccupied by Said 
contact members. 

6. The combination of a mounting panel and 
a multiple conductor electric Switch carried 
thereby, said switch comprising a stator located 
at the rear of said panel, Said stator having 
internal and external Surfaces and a plurality 
of contact members provided with contact faces 
disposed internally of the stator and conductor 
engaging portions externally of the Stator, a 
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bushing extending through said panel and se 
curing Said stator thereto, an operating spindle 
journaled in said bushing and having an oper 
ating knob rotatable over the front of said panel, 
and a rotor carried by said spindle within said 
stator and having a bridging member engage 
able with the contact faces of Said contact men 
bers, Said stator having a projection in coopera 
tive relationship with said panel for preventing 
rotary movement between said stator and said 
panel. 

7. A multiple conductor electric Switch con 
prising a Stator having a peripheral Wall formed 
with contact member receiving slots therethrough 
and contact members retained in said slots, said 
cCntact members having opposed resilient out 
Wardly divergent body members compressed in 
Waldly by and ill frictional engagement with the 
Cpposite walls of Said slots, said body members 
being integral and having parts disposed inter 
nally of said stator Wall that are reflexed into con 
tact, and a rotor rotatably disposed within Said 
Wall having a bridging member engageable with 
the contacting portions of Said body members. 

8. A multiple conductor electric Switch con 
prising a stator having a Series of juxtaposed con 
centric insulating rings, a mounting plate located 
at one end of and engaged by Said series of rings, 
clamping screws extending through said rings and 
Screw threaded into Said mounting plate, Said 
rings having radial slots in their radial end Walls 
that are traversed by unslotted faces of con 
fronting rings, and contact members disposed in 
said slots having compressible parts that are Com 
pressed between said rings and are thereby re 
tained in said slots. 

9. A multiple conductor electric Switch Com 
prising a stator having a series of juxtaposed 
concentric insulating rings, a mounting plate lo 
cated at one end of and engaged by said Series of 
rings, clamping screws extending through Said 
rings and screw threaded into Said mounting 
plate, said rings having radial recessed slots in 
their radial end walls that are traversed by un 
slotted faces of confronting rings, and contact 
members disposed in said slots having compres 
sible parts that are compressed between Said 
rings and are thereby retained in said slots, one 
of said compressible parts of a contact member 
having an outstanding projection which is lo 
cated in the recess of said slot by which said con 
tact member is definitely retained therein. 

10. A contact member for an electric Switch 
having a contact face at one end and having dual 
conducting clamping means at the other end, Said 
dual clamping means being Spaced apart and 
adapted to clamp about different portions of an 
intended conductor, and said contact member be 
ing integral throughout. 

11. A contact member for an electric Switch 
comprising a conductor strip having a contact 
face at one end, dual conductor clamping means 
at the other end, an insulated conductor disposed 
with its insulated portion engaged and clamped 
by one clamping means and having its exposed 
conducting wire engaged and clamped by Said 
other clamping means, said contact member be 
ing integral throughout. 

12. A contact member for an electric Switch 
comprising a conducting strip reflexed approxi 
mately upon itself and thereby providing two 
body portions having free ends at the same end 
of said contact member, said contact member at 
the reflexed portion thereof providing a contact 
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face, and the free ends of both body portions hav 
ing conductor clamping means. 

13. A contact member for an electric switch 
comprising a conducting strip reflexed approxi 
mately upon itself and thereby providing two body 
portions having free ends at the same end of said 
contact member, said contact member at the re 
fiexed portion thereof providing a contact face, 
the free end of one body portion having a single 
Conductor-clamping means and the free end of 
the other body portion having dual clamping 
leaS. 

14. A contact member for an electric switch 
Comprising a conducting strip reflexed approxi 
mately upon itself and thereby providing two body 
portions having free ends at the same end of said 
Contact member, Said contact memb-C at the re 
flexed portion thereof providing a contact face, 
the free end of one body portion having a single 
Conductor-clamping means and the free end of 
the other body portion having dual clamping 
means, and a conductor extended in succession 
from one of said dual clamping means to the 
clamping means of said other body portion and 
thence to the other of Said dual clamping means. 

15. A contact member for an electric Switch 
comprising two resilient body members integrally 
connected together at one end of the contact 
member and normally maintained in Spaced apart 
generally parallel relation by their inherent re 
siliency, both free ends of Said body members 
having conductor clamping means. 

16. A contact member for an electric Switch 
comprising two resilient body members integrally 
connected together at one end of the contact 
member and normally maintained in Spaced apart 
generally parallel relation by their inherent re 
siliency, the free ends of at least one of Said body 
members having conductor clamping means, and 
one of said body members having an Outstanding 
support engaging projection. 

17. An electric Switch including the combina 
tion of a stationary contact member Comprising 
an integral conducting strip reflexed to provide 
two generally parallel body members, the free 
ends of both body members having conductor en 
gaging means, and a movable contact member 
cooperating with said stationary contact mem 
ber and comprising a pair of Superposed contact 
plates between which the reflexed end of said 
stationary contact member is adapted to be dis 
posed, each plate making contact With a Separate 
body member. 

18. In a rotary electric switch, a rotor member 
comprising a hub having an outstanding flange, 
a contact member carried by Said rotor comprising 
a pair of contact discs confronting one face of 
said flange and having registering apertures in . 
the middle thereof through which said hub is 
extended and peripherally disposed confronting 
contact blades, and means carried by Said flange 
connecting Said discs thereto on Opposite sides 
of the rotor axis. - 

19. An electric switch comprising an enclosing 
casing having contact member receiving Slots ex 
tended through a wall thereof, contact members 
extended through certain of Said slots, and a slot 
closure member for closing. a slot not occupied by 
a contact member, said closure member compris 
ing a resilient bowed plate which is located with 
in and frictionally engages opposite walls of said 
slot and has a reflexed outer end which overlies 
the entrance to said slot. 

20. An electric switch comprising an enclosing 
casing having recessed contact member receiving 
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slots extended through a wall thereof, contact 
members extended through certain of said slots, 
and a slot closure member for closing a slot not 
Occupied by a contact member, said closure mem 
ber comprising a resilient bowed plate which is 
located within and frictionally engages opposite 
Walls of Said slot and has a reflexed outer end 
which overlies the entrance to said slot, said 
plate having a plate retaining projection which 
enters the receSS in Said slot. - 

21. A rotary electric switch comprising a stator 
Casing, stationary contact members carried there 
by, a supporting bushing for said casing, an 
Operating spindle journaled therein having a 
polygonal Section located within said casing, and 
a rotor member having a corresponding polygonal 
paSSage therethrough received slidably on said 
polygonal Section and having bridging members 
COOperating with said stationary contact mem 
bers. 

22. In a rotary electric switch, a casing hav 
ing equi-angularly circumferentially spaced con 
tact members, an operating spindle having an 
indicator moving therewith in fixed relation 
thereto, a rotor member removably received on 
that end of said spindle within said casing and 
having a keyed driving connection therewith in 
each of two positions of said rotor member on 
said Spindle that are endwise reversed and 180° 
apart, and a bridging member carried by said ro 
tor member, having a contact blade cooperating 
with Said stationary contact members, the axis 
of Said contact blades being angularly displaced 
from the axis of said indicator by one-half of the 
angular spacing of said contact members where 
by for the same selected position of said indicator 
Said contact blades will be between two contact 
members in one position of the rotor member on 
the Spindle and will engage one or another of 
Said contact members in the opposite position of 
the rotor member on the spindle. 

23. In an electric switch comprising a stator 
having a mounting plate, a series of juxtaposed 
Concentric insulating rings on said plate, a plu 
rality of stationary contact members carried by 
said rings, a rotor within said casing having a 
bridging member engageable with said contact 
members, parallel studs extended through said 
rings and screw-threaded in said mounting pate, 
means on said studs for clamping said rings upon 
Said mounting plate, said studs being extended 
rearwardly of Said series of rings, and resilient 
resistor mounts carried by said stud-extensions. 

24. An electric switch comprising a stator hav 
ing a mounting plate, a bushing carried by and 
extending forwardly of said mounting plate, a 
Series of juxtaposed confronting insulating rings 
carried by said mounting plate concentricaily. 
with Said bushing, attaching screws passed 
through said rings and screw threaded into said 
mounting plate, stationary contacts carried by 
Said rings, an operating spindle journa'ed in said 
bushing, a rotor member carried by said spindle 
within Said rings and having a bridging member 
cooperating with said stationary contact mem 
bers, a cover plate overlying the open ends of said 
rings, a pair of studs passed through said cover 
plate and screw threaded into said mounting plate 
and extended rearwardly of said cover plate, and 
clamping means on said studs securing said plate 
in the aforesaid relation. - 

25. In a rotary electric switch, stationary con 
tacts, an operating Spindle, a rotor member car 
ried by said spindle and having a keyed driving 
Connection thereWith, and movable contacts car 
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ried by said rotor member for cooperation with 
said stationary contacts, the axis of said movable 
contacts being angularly displaced from the axis 
of said keyed connection and said member being 
reversible endwise on said spindle, whereby for a 
given setting of said spindle, said movable con 
tacts will be in engagement with said Stationary 
contacts in one position and will be out of engage 
ment therewith in reversed position. 

26. In a rotary electric switch, stationary COn 
tacts, an operating spindle involving an indicator 
moving therewith in fixed relation thereto, a rotor 
member carried by said spindle and having a 
keyed driving connection therewith, and movable 
contacts carried by said rotor member for co 
operation with said stationary contacts, the axis 
of said movable contacts being angularly dis 
placed from the axis of said keyed connection and 
said member being reversible endwise On Said 
spindle, whereby for a selected setting of Said 
indicator, said movable contacts Will be in en 
gagement with said stationary contacts in one 
position and will be out of engagement therewith 
in reversed position. 

27. In a rotary electric Switch, an Operating 
spindle, two stationary contacts located at oppo 
site sides thereof, a rotor member carried by and 
endwise reversible on said spindle, said member 
having a driving connection thereWith, and bridg 
ing members carried by said rotor member for 
establishing a connection between Said contacts, 
whereby, for a selected setting of Said Spindle, Said 
bridging members will engage said stationary con 
tacts when said rotor member is in one position 
on said spindle and will be out of engagement 
with said contacts when said rotor member is in 
the reversed position. 

28. In a rotary electric switch, an Operating 
spindle involving an indicator moving therewith 
in fixed relation thereto, two stationary contacts 
located at opposite sides of Said Spindles, a rotor 
member carried by and endwise reversible on Said 
spindle, said member having a driving connection 
therewith, and bridging members carried by said 
rotor member for establishing a connection be 
tween said contacts, whereby, for a Selected Set 
ting of said indicator, said bridging members will 
engage said stationary contacts when said rotor 
member is in one position on said Spindle and 
will be out of engagement with said contacts when 
said rotor member is in the reversed position. 

29. In a rotary electric switch, a stationary 
contact, an operating spindle, and a rotor men 
ber carried by said spindle in driving relationship 
therewith and having configuration for determin 
ing angular relationship between said Spindle 
and intended movable contacts when applied to 
said member, whereby for a selected positioning 
of said spindle and assembly of said rotor men 
ber thereon, a suitable movable contact assem 
bled on said spindle in an intended manner will 
engage said stationary contact, and whereby end 
wise reversal of relationship between said rotor 
member and said spindle will result in angular 
displacement of such movable contact, when COr 
respondingly mounted upon said rotor member, 
that it will be out of engagement with Said sta 
tionary contact. 

30. In a rotary electric switch, a stationary 
contact, an operating spindle involving an indi 
cator moving therewith in fixed relation thereto, 
and a rotor member carried by Said spindle in 
driving relationship therewith and having con 
figuration for determining angular relationship 
between said spindle and intended movable con 
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tacts when applied to said member, whereby for 
a selected positioning of said indicator and aS 
sembly of said rotor member on said Spindle, a 
suitable movable contact assembled on said men 
ber in an intended manner will engage Said Sta 
tionary contact, and whereby endwise reversal of 
relationship between said rotor member and said 
spindle will result in angular displacement of 
Such movable contact, when Correspondingly 
mounted upon said rotor member, that it will 
be out of engagement with said stationary con 
tact. 

31. In a rotary electric switch, stationary con 
tacts, an operating spindle involving an indica 
tor moving therewith in fixed relation thereto, a 
rotor member carried by said spindle and having 
a keyed driving connection there with, and In OV 
able contacts carried by said rotor member for 
cooperation with said stationary contacts, the 
axis of said movable contacts being angularly 
displaced from the axis of Said keyed connection 
and said member being reversible endwise on Said 
spindle, whereby for a selected setting of Said 
indicator, said movable contacts will be in Central 
engagement with certain of Said Stationary Con 
tacts in one position and will be positioned sub 
Stantially mid-way btween said contacts in re 
versed position. 

32. An electric switch comprising a stator hav 
ing a mounting plate, a bushing carried by and 
extending forwardly of said mounting plate, a Se 
ries af juxtaposed confronting insulating rings 
carried by said mounting plate concentrically with 
said bushing, attaching screws passing through 
said rings and Secured to Said mounting plate, 
Stationary contacts carried by said rings, a cover 
pate overlying the open ends of Said rings, a pair 
of studs secured to said mounting plate and paSS 
ing through and extending rearwardly of Said 
cover plate, clamping means on said studs for 
Securing said cover plate in the aforesaid re 
lation, an operating Spindle journaled in Said 
bushing, a second operating spindle journaled 
in said first named spindle, each of said Spin 
diles having axially aligned rotor carrying Sec 
tions located within said rings, and a rotor men 
ber removably positioned on each of said sections 
and each having contact bridging members posi 
tioned for independent engagement with Said con 
tacts responsive to actuation of respective ones 
of Said spindles. 

33. An electric switch comprising a stato hav 
ing a mounting plate, a bushing carried by and 
extending forwardly of said mounting plate, a 
Series of juxtaposed confronting insulating rings 
carried by said mounting plate concentrically With 
Said bushing, attaching Screws passing through 
said rings and Secured to Said mounting plate, 
stationary contacts carried by said rings, an oper 
ating spindle journaled in said bushing, a second 
Operating spindle journaled in Said first named 
spindle, each of said spindles having axially 
aligned rotor carrying Sections located Within Said 
rings, and a rotor member removably positioned 
on each of said Sections and each having contact 
bridging members positioned for independent en 
gagement with Said contacts responsive to actu 
ation of respective ones of Said spindles. 

34. In a multiple conductor rotary electric 
switch, a stator casing, an insulating rotor mem 
ber rotatably mounted within said casing, a con 
tact member carried by Said rotor member, Said 
contact member comprising a pair of discoidal 
plates of resilient conducting material, each hav 
ing peripherally disposed cooperating confront 
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ing contact blades, and a plurality of stationary 
contacts carried by said casing in suitable co 
Operative relationship with the contact blade of 
Said rotor contact member, Said plates being Se 
cured to said rotor in such relative positions that 
the contact blade of One plate will have a lead 
over the contact blade of the other plate, where 

by when said rotor carried contact member is po 
sitioned midway between adjacent ones of said 
stationary contacts, said confronting blades will 
engage respective ones of Said adjacent contacts. 

CARENCE. E. BEACH, 
FOSTER, E. WELD. 
GEORGE E. KING, 


